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Abstract: Low-ammonia concentrated natural rubber latex (CNRL) can alleviate the ammonia contamination problem
caused by high-ammonia CNRL to a certain extent, and is gaining wider and wider application in a variety of CNRL
products. In this study, four CNRL preservatives, BCT-2, HY, HM and LS, were used to prepare low ammonia CNRL,
and the differences between the performances of low ammonia CNRL in different preserved systems were investigated
by comparison with high ammonia CNRL. The results showed that the four preservation systems had good effect on the
preservation of low ammonia CNRL, and all of them could meet the requirements of GB/T 8§289—2016 national stan-

dard. Among them, the low ammonia CNRL preserved by BCT-2 had the lowest volatile fatty acid value (VFA No.), but
the viscosity value was the highest, the lowest mechanical stability (MST); in addition, the average particle size of rub-
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ber particles was higher; the thermal stability and zinc oxide mechanical stability (ZST) were lower; the dry rubber film
strength was higher. The low ammonia CNRL preserved by HY had the lowest VFA No., the lowest viscosity, highest
MST and thermal stability; the fastest pre-cure speed; pre-cure latex with the lowest viscosity, highest MST and thermal
stability; higher strength of vulcanized rubber film. HM preserved low ammonia CNRL with lower viscosity; higher
MST and good stability; the lowest dry rubber film strength; the slowest pre-cure speed. LS preserved low ammonia
CNRL with higher VFA No. and higher viscosity value; lower MST and poor stability; the smallest rubber particle size;
the highest concentrated latex dry rubber film and vulcanized rubber film strength; the best dry rubber film thermal sta-
bility. Contrast analysis showed that HY and LS saved better overall performance of low ammonia CNRL, where HY
low ammonia CNRL was suitable for the production of foam products, adhesives, etc., while LS low ammonia CNRL

was suitable for the production of gloves, balloons and other pure rubber impregnated products.
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Tab. 1 Preservation formula of CNRL

%5 No. Z Ammoia/% BCT-2/% HY/% HM/% LS/% AR 2 Sodium laurate/%
1" 0.70 0.05
2" 0.15 0.05 0.05
3" 0.15 0.3 0.05
4 0.15 0.35 0.05
5" 0.15 0.05 0.05

e PrR AR R R 4 I 7L E 3,

Note: The dosage is measured by wet weight of CNRL.
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Fig. 5 Particle size distribution of CNRL rubber particles
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Tab. 2 Characteristic particle size values of CNRL rubber particles

P iz PR Do Dyo
No. Intermediate diameter/pm Average diameter/um Particle size of 10%/pm Particle size of 90%/um
1* 0.821 53 0.801 17 0.2826 1.2660
2" 0.820 45 0.814 80 0.2510 1.3562
3" 0.833 55 0.797 13 0.2971 1.2169
4* 0.835 07 0.800 10 0.2951 1.2280
5* 0.815 24 0.785 93 0.3029 1.2121

i, 2" BCT-2 Ml 5" LS fRAE I L PFa 8 AR, 37
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Tab. 3 Chemical stability of CNRL

Gy PEER  ZnO HUMRLE B ZnO
No Heat sta- ZnO mechanical ZnO viscos-
’ bility/s stability/s ity/(mPa-s ™)
1* 58 386 43.6
2" 52 238 51.8
3" 72 210 97.8
4* 65 208 104.8
5* 55 312 62.0
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Tab. 4 Physical and mechanical properties of CNRL formula film

G S00%SE 1321 i I 3 A58 1 BB A B
No. Fixed extension stress of 500%/MPa Tensile strength/MPa  Elongation at break/% Tear strength/(kN-m™") Shore A hardness/HA
1" 0.41 2.25 1025.4 7.64 20.0
27 0.40 1.96 975.5 5.99 17.0
3" 0.39 1.58 998.0 6.25 16.0
4" 0.37 1.25 929.6 4.53 13.0
5" 0.42 2.14 989.9 8.12 18.0
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Tab. 5 Vulcanization degree of different formula
preserved CNRL

tp AL L Degree of vulcanization

No. 1h 2h 3h 4h
1 K = =R UE))
2" K =7 = =
3* K =¥ = =K
4" i K =% =
5 S =4 =rh =+

W GRACERRER A CEOGE” e

Note: The degree of vulcanization is determined by “chloro-
form value” method.
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Fig. 6 Viscosity value of prevulcanized CNRL
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Tab. 6 Stability of prevulcanized CNRL

T oH HUBAR E BE T e B
No. Mechanical stability/s Heat stability/s
1 9.85 320 54
2f 9.27 198 56
3" 9.25 586 65
4* 9.26 460 59
5" 9.17 345 45
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Tab. 7 Physical and mechanical properties of vulcanized film

ETRc 300%3E fift 1 /1 P Ao B2 Wi A i i 2 AREC A R
No. Fixed extension stress of 300%/MPa Tensile strength/MPa  Elongation at break/%  Tear strength/(kN-m ') Shore A hardness/HA
¥ 1.16 25.34 1063.7 44.85 30.0
2" 1.14 25.89 976.1 42.06 29.0
37 1.17 26.03 1008.6 49.73 28.0
47 1.13 24.86 1046.0 41.95 28.0
5* 1.15 26.91 1121.5 39.51 27.0
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Fig. 7 Ir spectra of film of CNRL
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Fig. 8 TG curve of raw film of CNRL sample
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Tab. 8 Degradation temperature of raw film samples of CNRL
i W) 0 B AR U A L R AR R 21 AR TR P it
No. To/C Tso0/ C T,/C TJ/C T/C
1" 352.42 381.29 379.46 408.88 —64.65
2" 351.60 382.99 376.92 411.01 —64.66
3* 354.14 381.13 379.19 407.59 —63.90
4" 352.59 374.87 379.10 405.69 —64.10
5" 360.47 379.41 381.42 397.02 —63.98
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